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Amendment dated July 21 , 2006 
Reply to Office action of April 21 , 2006 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
present application. 

Listing of Claims: 

Claim 1 (currently amended): A hydrodynamic bearing comprising: 
a shaft; 

a top plate fixed to the upper section of the shaft, the top plate having an 
ring-shaped portion extended in a lower direction , the ring-shaped portion having an 
inner peripheral face ; 

a sleeve that rotates relative to the shaft about a rotation axis; 

a bottom plate fixed to the lower section of the sleeve; 

a bearing section including a minute gap formed between the upper end face 
of the sleeve and the lower end face of the top plate, a lubricating fluid retained in 
the minute gap and dynamic pressure generating grooves formed on at least one of 
the upper end face of the sleeve and the lower end face of the top plate, that induce 
dynamic pressure in the lubricating fluid when the shaft or the sleeve rotates 
relatively; and 

a capillary seal section adjoining the bearing section, having a radial gap 
between an outer peripheral face of the sleeve and [[an]] the inner peripheral face of 
the ring-shaped portion , whoro i n tho d i monc i on of tho rad i a l gap at an obcorv i ng 
point is g e tt i ng at le ast w i d e r i n accordance w i th an i ncrea se i n th e d is tance from th e 
b e ar i ng se ct i on to th e obs e rv i ng po i nt i n the rotat i on ax i s ; wherein 
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the bearing section supports the shaft and the sleeve so as to rotate 
relative to the rotation axis, 

the lubricating fluid is continuously retained from the bearing section 
to the capillary seal section and forms a vapor-liquid inter face within the 
capillary seal section, [[and]] 

a radial separation of the inner peripheral face of the ring-shaped 
portion from the rotation axis at least widens the further along the rotation axis 
the radial separation is from the bearing section, and 

letting the minimum value of radial d i r e ct i on d i stanc e s separation 
between the inner peripheral [[sur]]face of the ring-shaped portion and the 
rotation axis i s se t a s be R1 , and [[a]] the radial- d i r e ct i on d i stanc e separation 
from an i nn e r the point on a boundary b e tw e en in the vapor-liquid interf ace of 
tho lubr i cat i ng f l u i d and the out e r p e r i ph e ra l fac e of th e s lee v e that is 
uppermost in the direction toward the top plate and paralleling the rotation 
axis , i c cot ac be R2, [[and]] then the minimum value R1 and the radial- 
d i r e ct i on d is tanc e separation R2 have a fulfill the relation R 1 > R2. 
Claim 2 (original): A hydrodynamic bearing according to claim 1 , wherein, a 
center axis line of the radial gap composing the capillary seal section is defined as M 
and a radial-direction plane that is perpendicular to the rotation axis is defined as Y, 
and the inner point on the boundary between the vapor-liquid face of the lubricating 
fluid and the outer peripheral face of the sleeve is a position where the center axis 
line M and the radial-direction plane Y crosses each other. 
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Claim 3 (currently amended): A hydrodynamic bearing according to claim 
1, wherein the capillary seal section comprising: 

a first capillary seal section adjoining the bearing section, having a first radial 
gap between the outer peripheral face of the sleeve and a first inner peripheral face 
of the ring-shaped portion, a d i monc i on of tho f i rct rad i a l gap bo i ng gott i ng at l oact 
w i d e r i n accordanc e w i th i ncr e a si ng a d is tanc e from th e bear i ng s ect i on i n th e 
rotat i on ax is the first radial gap at least widening the further along the rotation axis 
the radial dimension of the first radial gap is from the bearing section , and 

a second capillary seal section adjoining the first capillary seal section, 
having a second radial gap between the outer peripheral face of the sleeve and a 
second inner peripheral face of the ring-shaped portion, a d i m e n si on of the se cond 
radia l gap b ei ng g e tt i ng at l ea s t w i d e r in accordanc e w i th i ncr e a s ing the d is tanc e 
from th e b e ar i ng soct i on i n the rotat i on ax i s the second radial gap at least widening 
the further along the rotation axis the radial dimension of the second radial gap is 
from the bearing section ; 

wherein a f i r s t rad i a l d is tanc e b e tw ee n th e f i r s t i nn e r p e r i ph e ra l fac e and the 
rotat i on ax is i n rad i a l d i r e ct i on, is gett i ng at le a s t s horter i n accordanc e w i th 
i ncreas i ng th e d i stance from the bearing port i on i n tho rotat i on ax i s a first radial 
separation of the first inner peripheral face of the ring-shaped portion from the 
rotation axis at least shortens the further along the rotation axis the first radial 
separation is from said bearing section , and the first inner peripheral face forms a 



-5- 



App. No. 10/709,986 
Amendment dated July 21 , 2006 
Reply to Office action of April 21 , 2006 

first angle 61 ( e mp l oy i ng a sma lle r ang le hav i ng th e ang le va l u e i n a rang e 0 < 
00^4 , whose value is in the range 0 < 81 < 90°, with respect to the rotation axis, af^ 

a s e cond rad i a l distanc e b e tw ee n th e s e cond i nner p e r i ph e ra l fac e and th e 
rotat i on ax i s i n rad i a l d i rect i on, i s gett i ng at l east shorter i n accordance w i th 
i ncr e a s ing the di s tanc e from th e b e aring port i on i n th e rotat i on ax is a second radial 
separation of the second inner peripheral face of the ring-shaped portion from the 
rotation axis at least shortens the further along the rotation axis the second radial 
separation is from said bearing section , and the second inner peripheral face forms a 
second angle 82 ( e mp l oy i ng a sma lle r ang le hav i ng th e ang le va l u e in a range 0 < 8^ 
<-9Q^ 4, whose value is in the range 0 < 8? < 90°, with respect to the rotation axis, 

the first angle 81 and the second angle 82 takes a relationship of 81 > 82. 

Claim 4 (original): A hydrodynamic bearing according to C l a i m 4 claim 3 , 
wherein the second angle 8 2 is 8 2 > 0. 

Claim 5 (cancelled) 

Claim 6 (withdrawn): A manufacturing method of the hydrodynamic bearing 
according to claim 1 comprising: 

a step of measuring a filling amount of the lubricating fluid by observing the 
inner point of the lubricating fluid from a position immediately above the inner point in 
a direction approximately parallel to the rotation axis; and 

a step of adjusting the filling amount of the lubricating fluid. 

Claim 7 (withdrawn): A manufacturing method of the hydrodynamic bearing 
according to claim 7, wherein 
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a step of setting the inner point on the boundary between the vapor-liquid 
face of the lubricating fluid and outer peripheral face of the sleeve for measuring the 
radial-direction distance R2 from the inner point to the rotation axis; and 

a step of adjusting the filling amount of the lubricating fluid by adjusting the 
inner point on the boundary obtained by the measuring step to a preset position. 

Claim 8 (withdrawn): A manufacturing method of the hydrodynamic bearing 
according to claim 7, comprising: 

a step of, when the center axis line of the radial gap composing the capillary 
seal section is defined as M and a radial-direction plane perpendicular to the rotation 
axis is defined as Y, setting the inner point to a position where the rotation axis M 
and the radial-direction plane Y cross each other, thereby measuring the inner point; 
and 

a step of adjusting the vapor-liquid face of the lubricating fluid in the inner 
point obtained by the measuring step to a preset position, thereby adjusting the filling 
amount of the lubricating fluid. 

Claim 9 (currently amended) A spindle motor comprising: 

a shaft; 

a top plate fixed to the upper section of the shaft, the top plate having an 
ring-shaped portion extended in a lower direction , the ring-shaped portion having an 
inner peripheral face ; 

a sleeve that rotates relative to the shaft about a rotation axis; 

a bottom plate fixed to the lower section of the sleeve; 
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a bearing section including a minute gap formed between the upper end face 
of the sleeve and the lower end face of the top plate, a lubricating fluid retained in 
the minute gap and dynamic pressure generating grooves formed on at least one of 
the upper end face of the sleeve and the lower end face of the top plate, that induce 
dynamic pressure in the lubricating fluid when the shaft or the sleeve rotates 
relatively; and 

a capillary seal section adjoining the bearing section, having a radial gap 
between an outer peripheral face of the sleeve and [[an]] the inner peripheral face of 
the ring-shaped portion , wh e r ei n th e d i m e ns i on of th e rad i a l gap at an obs e rv i ng 
po i nt i c gott i ng at l oact w i dor i n accordanco w i th an i ncroaco i n tho d i ctanco from tho 
b e ar i ng s e ct i on to th e obs e rv i ng po i nt i n th e rotat i on ax i s ; 

a stator supported by the bottom plate; and 

a magnet supported by the top plate for producing rotational magnetic field 
with the stator; wherein 

the bearing section supports the shaft and the sleeve so as to rotate 
relative to the rotation axis, 

the lubricating fluid is continuously retained from the bearing section 
to the capillary seal section and forms a vapor-liquid interf ace within the 
capillary seal section, [[and]] 

a radial separation of the inner peripheral face of the ring-shaped 
portion from the rotation axis at least widens the further along the rotation axis 
the radial separation is from the bearing section, and 
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letting the minimum value of radial- d i r e ct i on d is tanc es separation 
between the inner peripheral [[sur]]face of the ring-shaped portion and the 
rotation axis i s set as be R1 , and [[a]] the radial dir e ct i on d i stanc e separation 
from an i nn e r the point on a boundary b e tw e en in the vapor-liquid inter face el 
tho lubr i cat i ng f l u i d and tho outor por i phora l faco of tho s l e e v e that is 
uppermost in the direction toward the top plate and paralleling the rotation 
axis , is se t a s be R2 5 [[and]] then the minimum value R1 and the radial- 
d i r e ct i on d i stanc e separation R2 hav e a fulfill the relation R 1 > R2. 
Claim 10 (original): A spindle motor according to claim 9, wherein, a center 
axis line of the radial gap composing the capillary seal section is defined as M and a 
radial-direction plane that is perpendicular to the rotation axis is defined as Y, and 
the inner point on the boundary between the vapor-liquid face of the lubricating fluid 
and the outer peripheral face of the sleeve is a position where the center axis line M 
and the radial-direction plane Y crosses each other. 

Claim 11 (currently amended): A spindle motor to Claim 9, wherein the 
capillary seal section comprising: 

a first capillary seal section adjoining the bearing section, having a first radial 
gap between the outer peripheral face of the sleeve and a first inner peripheral face 
of the ring-shaped portion, a d i m e nsion of th e f i rst rad i a l gap b ei ng g e tt i ng at le ast 
w i dor i n accordanco w i th i ncroac i ng a d i ctanco from tho boar i ng coct i on i n tho 
rotat i on axi s the first radial gap at least widening the further along the rotation axis 
the radial dimension of the first radial gap is from the bearing section , and 
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a second capillary seal section adjoining the first capillary seal section, 
having a second radial gap between the outer peripheral face of the sleeve and a 
second inner peripheral face of the ring-shaped portion, a d i m e ns i on of the s e cond 
radia l gap b ei ng g e tt i ng at le ast w i der i n accordanc e w i th i ncr e as i ng th e d i stanc e 
from tho boarinq coct i on i n tho rotat i on ax i c the second radial gap at least widening 
the further along the rotation axis the radial dimension of the second radial gap is 
from the bearing section ; 

wherein a f i rst rad i a l d i stanc e b e tw ee n th e f i rst i nn e r p e r i ph e ra l fac e and th e 
rotat i on ax i s i n rad i a l d i r e ct i on, i s gett i ng at le ast short e r i n accordanc e w i th 
i ncroac i ng tho d i ctanco from tho boar i ng port i on i n tho rotat i on ax i c a first radial 
separation of the first inner peripheral face of the ring-shaped portion from the 
rotation axis at least shortens the further along the rotation axis the first radial 
separation is from said bearing section , and the first inner peripheral face forms a 
first angle 61 ( e mp l oy i ng a sma lle r ang le hav i ng th e ang le va l u e i n a rang e 0 < 
90^ , whose value is in the range 0 <6^ < 90°, w ith respect to the rotation axis, and 

a se cond rad i a l d is tanc e b e tw e en th e se cond i nn e r p e r i ph e ra l fac e and th e 
rotat i on axic i n rad i a l d i rect i on, i s getting at l oact shorter i n accordanco w i th 
i ncr e asing the distanc e from th e b e ar i ng port i on i n th e rotat i on ax i s a second radial 
separation of the second inner peripheral face of the ring-shaped portion from the 
rotation axis at least shortens the further along the rotation axis the second radial 
separation is from said bearing section , and the second inner peripheral face forms a 



-10- 



App. No. 10/709,986 
Amendment dated July 21 , 2006 
Reply to Office action of April 21 , 2006 

second angle 82 ( e mp l oy i ng a sma lle r ang le hav i ng th e ang le va l u e in a range 0 < 8^ 
<-9Q^4 , whose value is in the range 0 < 89 < 90°, with respect to the rotation axis, 

the first angle 01 and the second angle 82 takes a relationship of 81 > 82 

Claim 12 (original): A spindle motor according to Claim 11, wherein the 
second angle 0 2 is 8 2 > 0. 

Claim 13 (cancelled) 

Claim 14 (withdrawn): A manufacturing method of the spindle motor 
according to claim 9 comprising: 

a step of measuring a filling amount of the lubricating fluid by observing the 
inner point from a position immediately above the inner point in a direction 
approximately parallel to the rotation axis; and 

a step of adjusting the filling amount of the lubricating fluid. 

Claim 15 (withdrawn): A manufacturing method of the spindle motor 
according to claim 14, wherein 

a step of setting the inner point on the boundary between the vapor-liquid 
face of the lubricating fluid and outer peripheral face of the sleeve for measuring the 
radial-direction distance R2 from the inner point to the rotation axis; and 

a step of adjusting the filling amount of the lubricating fluid by adjusting the 
inner point on the boundary obtained by the measuring step to a preset position. 

Claim 16 (withdrawn): A manufacturing method of the spindle motor 
according to claim 14, comprising: 
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a step of, when the center axis line of the radial gap composing the capillary 
seal section is defined as M and a radial-direction plane perpendicular to the rotation 
axis is defined as Y, setting the inner point to a position where the rotation axis M 
and the radial-direction plane Y cross each other, thereby measuring the inner point; 
and 

a step of adjusting the vapor-liquid face of the lubricating fluid in the inner 
point obtained by the measuring step to a preset position, thereby adjusting the filling 
amount of the lubricating fluid. 

Claim 17 (currently amended) A disk drive device to which a disc-like 
recording medium, that can record information, is mounted, comprising: 

a housing; 

a spindle motor fixed in the housing for rotating the recording medium; and 
means for writing or reading information to or from a required position on the 
recording medium; wherein the spindle motor comprising: 
a shaft; 

a top plate fixed to the upper section of the shaft, the top plate having an 
ring-shaped portion extended in a lower direction , the ring-shaped portion having an 
inner peripheral face : 

a sleeve that rotates relative to the shaft about a rotation axis; 

a bottom plate fixed to the lower section of the sleeve; 

a bearing section including a minute gap formed between the upper end face 
of the sleeve and the lower end face of the top plate, a lubricating fluid retained in 
the minute gap and dynamic pressure generating grooves formed on at least one of 
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the upper end face of the sleeve and the lower end face of the top plate, that induce 
dynamic pressure in the lubricating fluid when the shaft or the sleeve rotates 
relatively; and 

a capillary seal section adjoining the bearing section, having a radial gap 
between an outer peripheral face of the sleeve and [[an]] the inner peripheral face of 
the ring-shaped portion, wh e r ei n th e d i m e n si on of th e rad i a l gap at an ob se rv i ng 
po i nt is g e tt i ng at le a s t w i d e r i n accordanc e w i th an i ncr e a se i n th e d is tanc e from th e 
b e ar i ng s e ct i on to th e observing po i nt i n th e rotat i on ax i s ; 

a stator supported by the bottom plate; and 

a magnet supported by the top plate for producing rotational magnetic field 
with the stator; wherein 

the bearing section supports the shaft and the sleeve so as to rotate 
relative to the rotation axis, 

the lubricating fluid is continuously retained from the bearing section 
to the capillary seal section and forms a vapor-liquid interf ace within the 
capillary seal section, [[and]] 

a radial separation of the inner peripheral face of the ring-shaped 
portion from the rotation axis at least widens the further along the rotation axis 
the radial separation is from the bearing section, and 

letting the minimum value of radial d i roct i on d i ctancoc separation 
between the inner peripheral [[sur]]face of the ring-shaped portion and the 
rotation axis is se t a s be R1 , and [[a]] the radial- d i r e ct i on d i stanc e separation 
from an i nner the point on a boundary botwoon in the vapor-liquid interf ace ef 
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th e lubr i cat i ng f l u i d and the outer p e r i ph e ra l fac e of th e slee v e that is 
uppermost in the direction toward the top plate and paralleling the rotation 
axis , i s s e t as be R2, [[and]] then the minimum value R1 and the radial- 
d i r e ct i on d i stanc e separation R2 hav e a fulfill the relation R 1 > R2. 
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